Enzyme-based antigen localization and quantitation in cell and tissue samples (Midwestern assay).
Quantitation of antigen concentration in cell and tissue samples typically requires antigen extraction, which precludes antigen localization in the same sample. Similarly, antigen immunolocalization in fixed cells or tissue sections provides limited information about antigen concentration. We have developed a rapid and sensitive assay for simultaneous antigen localization and quantitation in cell and tissue samples that does not involve antigen extraction, radioactive materials, or image analysis. Fixed cells and/or tissue sections are used with antigen-specific enzyme-linked probes to generate soluble reaction products that are spectrophotometrically quantifiable and deposited reaction products that are microscopically localizable. The amount of soluble reaction product is dependent on several variables, including antigen concentration, probe specificity and sensitivity, sample size, and enzyme reaction time. These variables can be experimentally controlled so that soluble reaction product is proportional to antigen concentration in the sample. This assay was used in multiple applications including detection of Ki-67 nuclear antigen immunoreactivity in human brain tumors, in which it showed a clear relationship with visually determined Ki-67 cell labeling indexes. This assay, termed the Midwestern assay, should be applicable to a wide variety of antigens in both clinical and research samples.